This pilot study explores the perception of parents and teachers of the influence of yoga on the concentration and some co-existing behaviour of learners diagnosed with attention deficit hyperactivity disorder (ADHD). The researchers attended to impaired concentration as typical ADHD behaviour and further looked at co-existing phenomena such as aggression, anxiety, and a low self-esteem which the learners may manifest. Semi-structured interviews with parents, teachers and the learners were held. Valuable data, confirming the learners' behaviour manifestation and serving as triangulation, was collected by using a projection test and a self-esteem questionnaire. Interviews and assessments were conducted to analyse the situation initially and again after the yoga intervention. Based on the data collected and analysed, the perception of parents and teachers was that to an extent yoga had a positive influence on the behaviour of learners with ADHD. Although no long-term influence of yoga is determined in this investigation, there is sufficient evidence to suggest that there is potential in using yoga to support learners with ADHD regarding concentration, aggression, anxiety and an improvement in self-esteem.
Introduction
Attention deficit hyperactivity disorder (ADHD) is a medical condition involving brain dysfunction, in which individuals have difficulty controlling impulses, inhibiting their behaviour and sustaining their attention span. ADHD affects many aspects of a child's life and may lead to a variety of educational, behavioural, social and related difficulties (Barkley, 2006; Deidra, Florence, Neilson & David, 2009; O'Regan, 2005; Salmeron, 2009) . 'Children with ADHD are not only more physically active and inattentive than other children, they also have more difficulty responding appropriately and working steadily toward goals' (Woolfolk, 2010:133) . The Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition Text Revision (DSM-IV-TR) outlines five criteria for a diagnosis of ADHD: (1) number and severity of symptoms, (2) age of onset, (3) setting where impairment occurs, (4) clear evidence of impairment, and (5) exclusion of other causes (APA, 2000; Woolfolk, 2010) . To be diagnosed with ADHD, the symptoms must have been observed for six months and occur to a degree that is inappropriate for and disruptive to their developmental level. Furthermore, at least some of the symptoms had to be causing difficulties at school or home before the age of seven years (APA, 2000; Curtis, Deutsch, Dube & McIlvane, 2008; Salmeron, 2009 ).
The core symptoms of ADHD (hyperactivity, inattentiveness and impulsivity) impede learners' concentration (Aguiar, Eubig & Schantz, 2010) and may result in underachievement at school (Amiria, Maheria & Asghar, 2010) and poor relations with peers (Hallowell & Ratey, 2005; Kranowitz, 2005; McConaughy, Volpe, Antshel & Gordon, 2011) . Academic achievement is influenced by them not completing assignments, leaving their seats repetitively, talking out of turn, losing homework assignments, achieving poor results in tests, exhibiting poor writing skills, and working carelessly (Amiria et al., 2010; Barkley, 2006; DeNisco, Tiago & Kravitz, 2005) . Symptoms of restlessness, intrusiveness, verbal outbursts and the inability to behave in a manner appropriate for a given situation are common manifestations of ADHD and result in learners not only being intrusive, impatient and argumentative but also lacks concentration (Barkley, Edwards, Laneri, Fletcher & Metevia, 2001; Salmeron, 2009 ).
The use of medication contributes to an improvement in behaviour of learners with ADHD (Curtis et al., 2008; Woolfolk, 2010) , but the behavioural changes do not always have an influence on academic learning and peer relations. Learners with ADHD need more treatment than only medication, which may involve behaviour therapy, counselling and remedial tuition.
Much research is done in the use of yoga to support people with different conditions: autism (Cooper, 2010) , general health and sleeping problems (Jaloba, 2011) , back pain (Tekur, Singphow, Nagendra & Raghuram, 2010) , schizophrenia (Visceglia & Lewis, 2011) , cancer (Chaoul & Cohen, 2010) , health and wellness (Ross & Thomas, 2010) performance anxiety and mood disturbance (Khalsa, Shorter, Cope, Wyshak & Sklar, 2009) . Studying these research studies gave rise to the question of whether the use of yoga can support learners with ADHD, thus embedding the central argument that the use of yoga may support learners with ADHD to improve concentration and self-esteem and to reduce anxiety and aggression.
Yoga as a daily exercise programme can improve fitness, strength and flexibility. People who practise yoga correctly every day report that it can promote high levels of overall health, energy and wellbeing (Jaloba, 2011; Ross & Thomas, 2010; White, 2009) . Yoga entails mind-body practices which are techniques designed to enhance the mind's capacity to affect bodily function and symptoms and include relaxation, hypnosis, visual imagery, meditation, biofeedback, cognitive-behavioural therapies, group support, autogenic training, and expressive arts therapies such as art, music or dance (Chaoul & Cohen, 2010; Cooper, 2010) .
Yoga aims at bringing balance and health to the physical, mental, emotional and spiritual dimensions of the individual (Ross & Thomas, 2010) and comprises eight aspects, including universal ethics, individual ethics, physical postures, breath control, control of the senses, concentration, meditation and bliss. In their study people indicated that they do yoga to gain wellness and improve their state of health.
Children who practise yoga enjoy better health, discipline, temperament, behaviour, concentration, memory and stamina (Ali & Brar, 2002) and certain poses can be used to help with particular needs, such as improving memory and concentration (Dupler & Odle, 2005) . It seems as if the mental component of yoga can clarify and discipline the mind, and yoga practitioners say its benefits can permeate all facets of a person's life and attitude, raising selfesteem and self-understanding.
Hatha yoga is the most widely practised form of yoga in America (White, 2009) . It is the branch of yoga that concentrates on physical health and mental wellbeing. Hatha yoga uses bodily postures (asanas), breathing techniques (pranayama) and meditation (dhyana) with the goal of bringing about a sound, healthy body and a clear, inner awareness and peaceful mind. There are nearly 200 Hatha yoga postures, with many variations, which work to make the spine supple and to promote circulation in all organs, glands and tissues. Hatha yoga postures not only stretch and align the body, but also promote balance and flexibility (Clothey, 2006; Dupler & Odle, 2005; Lesser, 1998; Prakashan, 2000; Sivananda Yoga Vedanta Centre, 1996; Stiles, 2000) . Yoga is beneficial to those with ADHD as it helps control anger to a great extent and the use of dynamic postures and breathing techniques successfully calms the nerves and the mind (Hota, 2008) .
The positive feedback of people on the use of yoga for health and wellbeing gave rise to the question of whether yoga has the potential to improve the concentration of learners with ADHD and to reduce the co-existing symptoms of aggression, anxiety and low self-esteem. This article reflects on a pilot study of ten purposively selected learners with ADHD with the aim of determining the perception of their parents and teachers of the influence of yoga on their manifestation of poor concentration, anxiety, poor self-esteem and aggression.
Method Procedure
Albeit a pilot study, this preliminary study on the perception of parents and teachers of the behaviour of learners with ADHD may contribute to the body of psycho-educational knowledge. The nature of a pilot study is exploratory and is designed to provide a general understanding of a phenomenon (Reber, Allen & Reber 2009 ). In this study it refers to the perception of parents and teachers of the influence of yoga on the concentration and coexisting behaviour of learners diagnosed with ADHD.
This qualitative research followed an interactive mode of inquiry, using an instrumental case study (Leedy & Ormrod, 2010; McMillan & Schumacher, 2001 ) to explore parents', teachers' and learners' perceptions of the influence of yoga on learners with ADHD's manifestations of anxiety, concentration, aggression and self-esteem. Assessments were conducted at two points in time, to contribute to the trustworthiness of the investigation. It was done at the commencement of the yoga intervention as a situation analysis with regard to the different aspects under study and at the completion of the yoga intervention to determine the outcome of the support.
The yoga intervention took place for six weeks and the learners attended classes twice a week for forty minutes at a time. Table 1 provides a summary of the various postures in yoga which address particular aspects of concentration, aggression, anxiety and self-esteem. As children usually love animals many of the yogic postures incorporated in the sessions were based on birds and beasts. The Tortoise -helps one imagine being protected by a strong shell -helps one feel safe and quiet The Dragonfly -helps to develop patience and emotional stability -induces feelings of emotional calm and quiet before going to bed The Sleeping Yogi or Corpse Pose -a deep relaxation exercise that can keep the learner relaxed and centred
Calm Me Down
-helps to focus when feeling hyperactive or anxious 4. Self-esteem
The Camel -helps to correct poor or lazy posture -helps all learners to stand tall and feel proud of who they are
The Lion -energises the body and mind -builds self-confidence and improves communication skills -helps with anxiety
The Cobra -keeps the spine supple and healthy -tones the nerves, improving communication between the brain and body -helps the learner feel strong and powerful The Warrior -helps one to feel grounded (Currie, 2002; Gibbs, 2005; Singleton, 2004; Weller, 2007) To confirm co-existing behaviour a projective technique (Children's Apperception Test: CAT) and a self-esteem scale (the Lawrence Self-Esteem Questionnaire; LAWSEQ) were completed by the learners during the situation analysis. The assessment was repeated after the yoga intervention of six weeks to serve as triangulation of the findings from the interviews.
One of the researchers, who is familiar to the parents, teachers and learners and is also involved in a therapeutic role at the school, acted as fieldworker to do the assessment of the learners and conducted the interviews. Interviews with the parents and teachers were done to gather information regarding the learners' levels of concentration, anxiety, aggression and self-esteem.
The data was processed and analysed. The steps in the analysis were as follows: organisation of details about the case, categorisation of the data, interpretation of single instances, identification of patterns, synthesising and the determination of trends (Leedy & Ormrod, 2010; McMillan & Schumacher, 2001 ).
The researchers were wary of researcher bias to avoid subjectivity (Johnson & Christensen, 2004) and strived for a report uncontaminated by personal bias or moral judgments (Smith, 2006) . In spite of this precaution, the possibility exists that the outcome of the research could have been contaminated by the authors' ability to intervene (Lindegger, 2002) . The researchers are qualified educational psychologists. They also made use of multiple data collection methods and data sources to enhance the trustworthiness of the research. The researchers adhered to the necessary ethical measures in the accumulation of data on using yoga with learners with ADHD (Gay, Mills & Airasian, 2006; McMillan & Schumacher, 2006) . Clients were informed that they would be participating in research, that participation was voluntary and that they could withdraw from the research at any stage (Strydom, 2005) . The fundamental ethical rules that the research should be confidential (Strydom, 2005) and not cause discomfort and harm to the participants (Durrheim, 2002; Schumacher & McMillan, 1993) were adhered to. We focused on the meaning that the participants attributed to the influence of yoga on concentration and certain co-existing behaviour in learners diagnosed with ADHD. To retain confidentiality the alphabetic letters A to J were used to indicate the various learner participants.
Data collection
Learners, parents and teachers contributed to a range of data collection procedures, which drew on several sources: learner self-esteem questionnaires (Lawrence Self-Esteem Questionnaire -LAWSEQ), learner projection tests (CAT), parent-rated questionnaires, teacher-rated questionnaires and semi-structured interviews with learners, parents and teachers. Interviews were conducted to obtain rich qualitative descriptions of the life world of the participants with respect to their interpretation of their experiences, opinions, feelings and knowledge (Patton, 2002) . The interviews were tape-recorded and transcribed and interpretations of the participants were conducted.
The CAT is a projective personality test used to assess individual variation in children's responses to standardised stimuli presented in the form of pictures of animals (CAT-A) or humans (CAT-H) in common social situations, with regard to personality, level of maturity and, often, psychological health. The CAT-H was used as a projection medium to determine possible aspects of anxiety or aggression in the participants during the situation analysis and the CAT-H to assess the outcome of the yoga intervention.
The primary school version of the LAWSEQ was administered to the learners before and after the yoga intervention. The researcher assisted by reading the statements to the learners, but they were given privacy when responding. The questionnaire measures global self-esteem and comprises sixteen items to be answered with yes, no or don't know; a high score on yes indicates a high self-esteem.
Sample
The study took place in a school for learners with learning difficulties. To recruit participants teachers were asked to refer learners whom they knew were diagnosed by a paediatrician as learners with ADHD, as the information was recorded on the learners' school files. Ten learners were purposely selected on the grounds of the following criteria: the learner must have been a primary school learner at the school and been diagnosed with ADHD. Three teachers and eleven parents were willing to participate in the pilot study and a yoga instructor was willing to assist with the research by presenting a specialised yoga programme for learners with ADHD. The necessary consent and assent forms were signed.
Results and discussion of the findings Biographical data of the participants in the case study
All participating learners were male, of whom seven were nine years old and three were ten years old. With regard to medication and supplements for ADHD, six of the participants were using Ritalin, two were using Concerta, one was not medicated and one was using Eye-Q (see Table 2 ). All were diagnosed with ADHD at a preschool age by a paediatrician. 
Findings on concentration
It was evident from the initial responses of the participating parents and teachers that the learner participants lacked concentration both at home and in the classroom. This was in spite of the fact that some of them used medication. At the outcome of the yoga intervention participants reported that concentration had improved even if for a short period of time. The following comments were made:
Teacher: I did find them definitely calmer … almost sort of into themselves.
Participant A:'I used the exercise with the hands to help me focus.
In particular, noticeable improvement was reported in the concentration of participants C, D, E, G, H and I.
The parent of participant C commented: His homework that he's been bringing home is much better, so the time we have taken for homework has been quicker and he's done things properly and there have been fewer corrections.

Findings on aggression
The parents of only three learners indicated initially that their children did not show aggression or have anger-related outbursts. Two of the ten learners were indicated as acting out very often. Parents' and teachers' responses during the situation analysis indicated high levels of frustration in all participants.
The responses of the learners of the CAT during the situation analysis confirmed parents' perceptions as it revealed elements of aggression in all the participants' stories. The comments and stories of six of the participants were particularly violent.
Participant F: The kid jumped on him and kicked him in the balls and stuck his fingers in his eyes … and he died.
With regard to aggression, parents' and teachers' impressions at the outcome of the yoga intervention include some positive comments.
Parent of participant E: He calmed down a lot as regards aggression. Definitely the aggression issues seem to have dissipated in that time.
ADHD often results in frustration, low tolerance, lying, swearing, stealing and blaming others, which are manifestations of aggression (O'Regan, 2005; Rief, 2005) . Furthermore, learners with ADHD may overreact and be self-destructive (Chee & Green, 2004) or show violent outbursts as manifestation of hopelessness (Pauc, 2006) . Although some of the learners took medication to support them with their ADHD condition, parents' perception was that the yoga exercises, in combination with the medicine, support them to a greater extent to take control over their aggression.
Findings on anxiety
Parents and teachers initially indicated different levels of anxiety in the learners as well as anxiety-related issues. Most of the parents indicated a fear of darkness in their children. These fears were affirmed in the CAT responses.
The boy is feeling very scared because he is afraid of the dark.
He always used to hear these noises in the house.
The responses of the learners for the CAT, after the yoga intervention, provided an indication that the anxiety-related issues might have decreased. Many stories reflected a reason to not be afraid any longer, or that the characters in the story were more able to take control of the situation. For example:
… it was just his parents, not a baddie.
... he was arrested.
Parents and teachers also indicated a decrease in anxiety-related aspects.
I think his anxiety has improved; it's sitting at six on a scale out of ten.
He's (H) been sleeping through lately.
Although Rakel and Faas (2006) contend that relaxation exercises such as meditation, used in yoga, have shown beneficial effects on anxiety, Lehrer, Woolfolk and Sime (2007) indicate that very little research has evaluated yoga treatments specifically for anxiety disorder. This limited investigation indicates a tendency of decreasing anxiety in learners with ADHD.
Findings on self-esteem
Findings from the situation analysis reveal that learners' levels of self-esteem fluctuated and depended on the specific circumstances. Low self-esteem manifested especially in social situations and with regard to academic ability, and is reflected in the following quotes:
He worries about what others think about him.
He feels he is not good enough.
His self-esteem is very erratic and unrealistic.
He doesn't have confidence.
He is very nervous to answer questions.
His biggest problem is his lack of self-esteem.
According to the pre-and post-results of the LAWSEQ, the self-esteem of four of the participants increased after the yoga intervention. The following thick and valuable responses were gained from the interviews: Parent: His self-esteem has definitely picked up, absolutely! Self-esteem was a particular focus in this investigation as learners with ADHD often have poor self-esteem. They may find it difficult to form and maintain friendships, experience learning difficulties and have troublesome interpersonal relationships with family members (Larimer, 2005; O'Regan, 2005) . Learners with ADHD often doubt their talents or strengths with the result that they are likely to lose further interest in their studies (Hallowell & Ratey, 2005) and their self-esteem generally diminishes even further (Young, 2007:58) .
The findings of this study are in accordance with existing research. Balanced yoga practice teaches a child to move with relaxed awareness and a sense of grace which culminates in greater acceptance of the self and more confidence in personal actions and speech (Singleton, 2004) . The greater inner calmness that results from yoga contributes to the improvement of self-esteem (Seaward, 2006 ) and provides affirmations to build self-esteem (Jollands, 1998) . The learners in this study used the following affirmation in all their yoga practices: 'I am strong and steady; for anything I am ready.'
Summary of the findings with specific reference to the participants suffering from ADHD
From the responses of the parents, the yoga intervention appears to have had a positive influence on all the participants to a certain degree. These perceptions were confirmed by the results of the post assessment. The perceptions of parents and teachers of the influence of yoga on the children are summarised in Table 3 . 
Conclusion
This article reflected on using a yoga programme on ten learners with ADHD to improve their behaviour. The aim of the investigation was to determine whether yoga has any potential to improve learners with ADHD's behaviour patterns with regard to concentration and co-existing aggression, anxiety and self-esteem. The perception of the parents as well as the teachers was that the yoga programme contributed to an improvement in concentration and self-esteem, and reduced aggression and anxiety in most of the participants during the time of the investigation.
As an exploratory study the application of yoga was limited to only ten learners suffering from ADHD and showing co-existing behaviour in one case study, and no generalisations could be made from the findings. The investigation was not aimed at generalisations of the findings but to determine the perceptions of the participants of the potential of yoga to support learners with ADHD. Although no long-term influence of yoga is determined in this investigation, there is sufficient evidence to suggest that a specialised yoga programme has the potential to support learners with ADHD with regard to concentration and coexisting aggression, anxiety and the improvement of their self-esteem. It would be worthwhile to conduct further studies of this nature with a larger sample, and a yoga intervention that lasts six months or longer, to really ascertain the lasting influence that yoga may have on the learner with ADHD.
